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on which these intensities act. If the dam shown in Fig. 8 and discussed in
Art. 56 is assumed to be supported clear of its base by some imaginary means,
the pressures represented by 2-7-5-3 will act over the whole area and the
uplift, Wu, and its line of action are readily computed. However, if it is
assumed to be supported on blocks, the effective area may be reduced. Actual
dams are always supported by material contacts, which leads to the conclusion
that the uplift pressures may act on only a portion of the base having a ratio,
c, to the total area.

Views on the value of c for rock or masonry are divergent. One theory is
that actual molecular contact, capable of excluding water under pressure, must
exist over a substantial portion of any joint capable of sustaining tension.
Masonry and rock are looked upon as essentially solid materials permeated
with small interconnected holes or pores. Barring faulty construction, uplift
forces are assumed to act only within these voids. Volumetric voids, deter-
mined by the absorption of water, run from 4 per cent to 6 per cent for con-
crete. Ingenious mathematical devices have been developed for computing
the projected area of these pores on which the uplift may act. These theories
ignore the possibility of faulty foundation or construction joints.

Henny 13 reaches the conclusion that the value of c varies with stress in the
concrete, a high compression being assumed to partially close the voids. He
states that "nothing is known of effective uplift area at the base of a dam
where concrete comes in contact with rock," but nevertheless he recommends
average values of c ranging from 0.25 to 0.40.

Other writers have generally found theoretical uplift areas to be smaller
than Kenny's, but they usually recommend an allowance for uncertainties.
Values of c ranging from %to% for rock foundations, depending on judgment
and on the quality of the rock foundation treatment, are in use.

However, the acceptance of the pore-space theory is not universal. Levy,14
one of the early advocates of an allowance for uplift, recommended that the
vertical pressure at all points along the upstream face (computed without
regard to uplift) exceed the hydrostatic pressure. This is equivalent to a
value of unity for c and a uniform variation of hydrostatic pressure from head-
water to tailwater. This criterion was accepted by some American engineers
but was criticized by others as unduly severe.15

Terzaghi, as a result of tests made in Vienna,16 claims to have found that
the value of c for concrete is at least 0.95. Again, in 1936,17 he found that for
concrete and plastic clay the factor c is practically unity.

Uplift forces at the foundation joint and at horizontal construction joints
within the dam depend on the perfection of bonding. (For a discussion of
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Construction News, January 25, 1928.

16 K. TEBZAGHI, "Stability of Straight Concrete Gravity Dams" [Discussion], Trans
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